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ABSTRACT 
Let L(E) be the set of all linear mappings of a vector space E. Let 2, be the set 
of all positive integers. A nonzero element fin L(E) is called an r-potent if f’=f and 
f’#f for l<i<r (i,rEZ+). We prove that s(E)={f~l,(E):f is singular) is a 
semigroup generated by tbe set of all r-petents in S(E), where r is a fixed positive 
integer with 2 < r < n = dim(E). 
Let E be a vector space of dimension n over a field F. Let L(E) be the set 
of all linear mappings of E into E. Let Z, be the set of all positive integers. 
We define an r-potent mapping. 
DEFINITION A non-identity mapping rr E L(E) is called an r-potent if 
7~’ = 7~ and YT’ # 7 for 1 < i < T, where i, r E Z +. A e-potent is an idempotent. 
The purpose of this note is to prove the following theorem. 
THEOREM . Let T be a fixed positive integer with 2 < I < n = dimE. Let 
S(E) be the subsemigroup of L(E) consisting of all singular mappings of E. 
Then every element of S(E) can be expressed a.s a finite product of r-potents 
in S(E). 
REMARK. J. A. Erdos [2] proved that S(E) is a semigroup generated by 
the idempotents. Our theorem generalizes this theorem. 
Proof. 
(1) We assume that 2 < r < n because of [2]. The proof consists of several 
0 American Elsevier Publishing Company, Inc., 1975 
70 JIN BAI KIM 
steps. (1) Let {e,, e2,. . . , e,} be a basis for E. Let TEL(E) defined by 
I 
ei+l ifl<i<r-1, 
7r(ei) = 
e,ifi=r-1, 
e, if r < i < n, 
0 if i = 12. 
It is easily seen that T is r-potent and that 7~‘~~ is the projection of E onto 
the subspace spanned by e,, ea, . . . ,e,,_ 1. Set f = TT'- '. 
(2) Let Di (0 < i < n) denote the %J -class of L(E) consisting of all 
elements of rank i. Then, by [l, Theorem 2.201, for any idempotent A ED,_ I 
the x-class HA containing h is isomorphic (as a group) to the X-class Hf 
Thus HA contains an r-potent rA such that VT-’ = A. Thus it has been shown 
that every element of p2( D,, _ J = { x E D, _ 1 : xx = x} is a power of an element 
of p’(D,,_ 1) = {x E D,,_ 1 : x is an r-potent}. It follows from [2] that every 
element of D,_ 1 is a product of elements of p’( D,_ 1). 
(3) We have that D+_ 1 c DiDi by [3, Theorem 61 and hence p’(D,_ J 
generates the entire semigroup S(E) = D,, u D, u D, u - * * u D,_ 1 of all 
singular mappings of E [3, Theorem 51. 
This proves the theorem. n 
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